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NASA’s  Aeros pace Technology Enterpris e

Goal 1:  Revolutionize Aviation
Enable a safe environmental ly-fr iendly expansion of 
aviation

Aeronaut ics  Technology  Objec t ives :
1 .   Increase  Safe ty

Reduce the  a i rcra f t  acc ident  ra te  by  a  fac tor  o f  f ive  
wi th in  10  years ,  and by  a  factor  o f  ten  wi th in  25  years

2.   Reduce Emiss ions

3 .   Reduce No ise
4.   Increase Capac i ty

5.   Increase Mobi l i ty
NASA’s strategies for reducing the accident rate are:
• Avia t ion  System Model ing- Use the  vas t  amounts  o f  da ta  

ava i lab le  w i th in  the av ia t ion  sys tem to  ident i fy  and cor rec t  

a i rc ra f t  sys tem prob lems be fore  they  lead  to  acc idents .  
• Accident  Prevent ion-Ident i fy  in te rvent ions  and deve lop  

techno log ies  to  e l im ina te  the  types  o f  acc idents  tha t  can be  

categor ized as " recur r ing. "  
• Accident  Mi t igat ion- Reduce the  r i sk  o f  in ju ry  in  the  
un l ike ly  event  o f  an acc ident .
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Revolut ionize Aviat ion – Aviat ion Safety

Accident Mitigation 
Increases 

survivability when 
accidents occur

Synthetic Vision
Provides commercial & general 

aviation pilots with clear-day 
operations all of the time

Weather Accident Prevention
Brings intelligent weather

decision-making to every cockpit

Single Aircraft Accident 
Prevention 

Develops health 
management & robust 
control technologies to 
enable aircraft that are 

“self healing” &  “refuse to 
crash”

System-Wide Accident Prevention 
Improves human/machine integration 
in design, operations, & maintenance

Aviation System Monitoring & Modeling
Monitors and assesses data from every flight 

for known & unknown issues

System Safety Technologies

Vehicle Safety Technologies

Weather Safety Technologies

Icing Research
Icing detection and protection systems, 

training aids, tools for design and 
certification of aircraft systems
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Challenges

• Simulation tools and analytical  models for 
ice accretion

• Accurate evaluation of aircraft  performance in icing 
conditions

• Intell igent ice protection systems
• Accurate ground-based and airborne measurement of  local  

icing conditions
• Lack of icing specif ic education and training tools

Aircraft Icing:
Eliminate Icing as Safety HazardEliminate Icing as Safety Hazard
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Honeywel l  Weather  In format ion 
Network  (WINN)  sys tem used  in  UAL 
In-Serv ice  Evaluat ion demonstrated 

t ime savings and turbulence 
mit igat ion.   Rapid-prototyped wi th  

off-the-she l f  communicat ions  
technologies (a i r  phone,  A C A R s )

Rockwel l  Enhanced Weather  Radar  
(E W x R )  system demonst ra ted  the  
display of  upl inked N E X R A D  d a t a  

combined wi th  on-board  radar  data  
to provide the pi lot  wi th graphical  

weather  informat ion

Weather Accident Prevention:
Intell igent Weather Decision MakingIntell igent Weather Decision Making



NASA Aviation Safety Program

ARNAV Weather  Hazard Informat ion system 
demonstrated the display of  weather  products in  a  GA 

cockpit

Evaluated the impact  of  graphic weather information on 
pi lot  decision making with the Honeywel l  GA tethered 

weather information display

Weather Accident Prevention:
Intell igent Weather Decision MakingIntell igent Weather Decision Making
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T A M D A R  

Sensor

Twin Ot ter

Weather Accident Prevention:
Intell igent Weather Decision MakingIntell igent Weather Decision Making

Low Altitude Airborne Weather Sensing & Reporting
• T A M D A R  ( T ropospher i c A i rborne Meteoro log ica l  Data  Repor t ing)

Key  i ssues  to  success  o f  concep t :

• System rel iabi l i ty ,  af fordabi l i ty
• Col lec t ion ,  p rocess ing o f  mass ive  amount  o f  da ta

• Disseminat ion  to  users
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• Work ing  w i th  indus t ry  and  the  
F A A ,  N A S A  r e s e a r c h e r s  a r e  
conduct ing  f l ight  exper iments with 
radar  and  l idar sys tems fo r  
pred ic t ing  turbu lent  a i rspace  
ahead of  the a i rcraf t .

• NASA researchers  a re  a lso  
adapt ing  w ind  shear  radars  
onboard  a i rc ra f t  to  prov ide  a  
turbu lence  a le r t  sys tem a l lowing  
p i lo ts  enough t ime  to  warn  f l igh t  
a t t e n d a n t s  a n d  p a s s e n g e r s  t o  
buckle  up.

Predict ing and Avoiding Turbulence

Weather Accident Prevention:
El iminate Severe Turbulence HazardEliminate Severe Turbulence Hazard



NASA Aviation Safety Program

Weather Accident Prevention:
Intell igent Weather Decision MakingIntell igent Weather Decision Making

Other issues:

• Quality of aviation weather products at altitude
• Limited by ground observations
• Need higher resolution, timely, accurate observations at altitude

• Satellite-based aviation weather products

•Wx communication capacity limitations
• Line-of-sight, bandwidth, time-critical terminal-area needs

• Satellite-to-aviation technologies
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Airport moving map on nav
display

- Ownship location
- Approved route
- Incursion alerting

SVS proven effective on 
head-up display (HUD above) 

and primary flight display 
(PFD below)

Results to Date
- SVS improves Situation 

Awareness
- Runway conflict alerts effective
- Collins runway object detection 

radar application launched
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Synthetic Vision Systems:
Make Every Fl ight Clear Day OperationMake Every Fl ight Clear Day Operation
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ACARS Data Link

• The Aircraft Condition 
Analysis and Management 
System (ACAMS) was 
demonstrated and 
successfully identified 
intentional faults in flight data 
during real-time simulations.  

• The system predicted the 
impact of the failure 
scenarios allowing corrective 
maintenance action to take 
place prior to catastrophe.

ACAMS Processor

System Aircraft  Accident Prevention:
Health Management & Robust  ControlsHealth Management & Robust  Controls
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Val idated low fa lse a larm f i re  detect ion 
des ign  concepts  through tes t ing  and 

analy t ica l  model ing  of  cargo compartment  
f ire signatures.

Improved st ructura l  
model ing /pred ic t ion  codes

Accident Mitigation:
Increase Survivabil i ty & Prevent FiresIncrease Survivabil i ty & Prevent Fires
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Advanced portion of the training 
program for future airline pilots

Transitions student from small training 
airplane to commercial jet airliner

Iowa State Universi ty  Press (June 2001)Iowa State Universi ty Press

Starts student learning about cockpit 
automation in small training airplane

poc :           Dr .  S t eve  C a s n e r

s c a s n e r @ m a i l . a r c . n a s a . g o v

System Wide Accident Prevention:
HumanHuman -- Machine IntegrationMachine Integration
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Data Site
Bay TRACON
Oakland

Network Site
NASA Ames Research Center
Mountain View

Central Site
ATAC
Sunnyvale

Client Site
Oakland Center
Fremont

Client Site
Western Pacific Regional Office
Lawndale

Data Site
Southern California TRACON
San Diego

Client Site
Los Angeles Center
Palmdale

Client Site
ATC System Command Center
Herndon, VA

• PDARS (Performance Data Analysis 
and Reporting System) tools are in 
daily use at FAA ATC facil it ies in 
southern CA. 

• Evaluating safety, f lexibil ity, access, 
predictability, and delay.

• FAA announced the expansion of  
PDARS to the ent i re  Southwest  
Region.

Aviat ion System Monitoring & Modeling:
Monitor and Assess All  Data From Every Fl ightMonitor and Assess All  Data From Every Fl ight



NASA Aviation Safety Program

Future Safety Initiative:
Potential  Research AreasPotential  Research Areas

Conflict

Flight Deck

AOC ATSP

In tegra ted  Hazard  Awareness  and  Avo idance

• System integrat ion of  hazard a ler t ing,  
avo idance ,  and  to lerance  subsystems 

• Concepts  for  fu l l  recovery  f rom any a i rcraf t  
upset

• In tegrated  des igns  and methods to  suppor t  
cert i f ication

Ful ly  Intui t ive Fl ight  Deck 

• Revolut ionize   f l ight  deck design 
concepts  through immers ive interfaces 

• Safety-op t ima l  human/au tomat ion  
interact ions

• Adaptat ions  consider ing  fu ture  o f  NAS 
procedures

Total  Aircraf t  and Airspace Safety  Integrat ion

• O n - l ine capabi l i ty  for  analysis  of  safety  

• Systems to  e l iminate  component  fa i lure  
and maintenance as  acc ident  factors

• In tegra ted  communica t ions /ATM 
archi tecture 

System Safe ty  
C o m m u n i c a t i o n s

• Support  rea l - t ime 
analysis  & 
moni tor ing

• In tegrated  CNS 
for safety

• Future  NAS sub-
systems &  
procedures
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Search & Rescue Project

• To provide technical  support  to NOAA 
and other Federal  agencies in their  
operat ion and use of  the NASA-developed 
international Cospas-Sarsat satell i te based 
search and rescue system.  The system is 
credited with aiding in saving over 13,000 
lives.

• To develop enhancements to the satel l i te-
based search and rescue support  systems.

• To apply aerospace technology to search 
and rescue needs.

• To be an active cit izen of the search and 
rescue community.


